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(54) CHEMICAL AMPLIFICATION POSITIVE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical amplification 
positive resist composition suitable for the lithography by excimer 
laser such as ArF and KrF laser and having the characteristics with 
excellent performance balance of resolution and sensitivity. 
SOLUTION: The chemical amplification positive resist composition 

\\ I ' | f ' contains an acid producing agent and a resin which has a 

jjf f \ 9 7 ^ ° H polymerization unit derived from a monomer expressed by formula (I) 

and which is insoluble or hardly soluble by itself with an alkali but is 
changed into alkali-soluble by the effect of an acid. In formula (I), n 
represents an integer from 0 to 4, each of R1 and R2 independently 
represents a hydrogen atom or a 1-4C alkyl group, each of R3 and R4 
independently represents a 1-6C alkyl group which may be 
substituted with fluorine atoms, and R3 or R4 is a 1-6C alkyl group 
which is substituted with at least one fluorine atom. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Resin which serves as alkali soluble in an operation of acid although it has a polymerization unit 
drawn from a monomer expressed with lower type (I) and is insoluble or refractory to alkali in itself, and a 
chemical amplification type positive resist composition containing an acid generator. 



(n expresses an integer of 0-4 among a formula, and R, and R 2 express hydrogen or an alkyl group of the 
carbon numbers 1-4 independently, respectively.) R 3 and R 4 express an alkyl group of the carbon numbers 

1- 6 which may be independently replaced with a fluorine atom, respectively, and R 3 or R 4 is an alkyl group of 
the carbon numbers 1-6 replaced with at least one fluorine atom. 

[Claim 2]The constituent according to claim 1 whose resin is 80 to 99.9 % of the weight and whose acid 
generator is 0.1 to 20% of the weight of a range to total weight of resin and an acid generator. 
[Claim 3]a polymerization unit drawn from a monomer expressed with formula (I) — 5-50-mol% of the whole 
resin — the constituent according to claim 1 or 2 which it has. 

[Claim 4]The constituent according to any one of claims 1 to 3 which has a polymerization unit which has a 
basis in which resin is split by operation of acid. 

[Claim 5]The constituent according to claim 4 whose polymerization unit which has a basis split by 

operation of acid is a polymerization unit drawn from acrylic acid (meta) 2— alkyl 2-adamanthyl. 

[Claim 6](Meta) The constituent according to claim 5 whose polymerization unit drawn from acrylic acid 

2— alkyl 2-adamanthyl is a polymerization unit drawn from acrylic acid (meta) 2-methyl-2-adamanthyl or 
(meta) acrylic acid 2-ethyl-2-adamanthyl. 

[Claim 7]The constituent according to any one of claims 1 to 6 which contains a basic compound as a 
quencher. 

[Claim 8]The constituent according to claim 7 whose basic compound is the range of 0.001 to 1 weight 
section to resin 100 weight section 

[Claim 9]The constituent according to any one of claims 1 to 8 whose monomer expressed with formula (I) is 
the structure of formula (II). 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the chemical amplification type positive resist composition 




(i) 
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used for micro processing of a semiconductor. 
[0002] 

[Description of the Prior Art]The lithography process which used the resist composition is usually adopted 
as micro processing of a semiconductor. 

In lithography, it is so possible to raise resolution that an exposure wavelength is theoretically short so that 
it may be expressed with the formula of Rayleigh (Rayleigh) of a diffraction limit. 

The exposure light source for lithography used for manufacture of a semiconductor is becoming short 
wavelength every year with g line with a wavelength of 436 nm, i line with a wavelength of 365 nm, and a KrF 
excimer laser with a wavelength of 248 nm. 

As a next-generation exposure light source, promising ** of the ArF excimer laser with a wavelength of 193 
nm is carried out. 

[0003]The thing short as much as possible of the time when the lens used for an ArF excimer laser 
exposure machine is put to ArF excimer laser light since it is short-life compared with the thing for the 
conventional exposure light sources is desirable. For that purpose, since it is necessary to raise the 
sensitivity of resist, the catalysis of the acid by which it is generated by exposure is used, and what is called 
chemical amplification type resist containing the resin which has a basis split with the acid is used. 
[0004] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is a chemical amplification type 
positive resist composition suitable for excimer laser lithography, such as ArF and KrF, and there is in 
providing the constituent which has the characteristic excellent in the performance balance of resolution 
and sensitivity. 
[0005] 

[Means for Solving the Problem]This invention persons by using resin including a polymerization unit which 
uses a monomer of a certain specific structure as a raw material as a part of polymerization unit in resin 
which constitutes a chemical amplification type positive resist composition, It found out that a resist 
composition excellent in performance balance, such as resolution and sensitivity, was obtained, and this 
invention was completed. 

[0006]That is, this invention has a polymerization unit drawn from a monomer expressed with lower type (I), 
and although it is insoluble or refractory to alkali in itself, it relates to resin which serves as alkali soluble in 
an operation of acid, and a chemical amplification type positive resist composition containing an acid 
generator. 

R 2 R 4 

(n expresses an integer of 0-4 among a formula, and R, and R 2 express hydrogen or an alkyl group of the 
carbon numbers 1-4 independently, respectively.) R 3 and R 4 express an alkyl group of the carbon numbers 
1-6 which may be independently replaced with a fluorine atom, respectively, and R 3 or R 4 is an alkyl group of 
the carbon numbers 1-6 replaced with at least one fluorine atom. 
[0007] 

[Embodiment of the Invention]The resist composition of this invention contains resin including the 
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polymerization unit drawn from the monomer expressed with the above-mentioned formula (I) as the 
resinous principle. Among a formula, n expresses the integer of 0-4 and 0 is preferred. R, and R 2 express 
hydrogen or the alkyl group of the carbon numbers 1-4 independently, respectively, and their hydrogen is 
preferred. R 3 and R 4 express the alkyl group of the carbon numbers 1-6 which may be independently 
replaced with the fluorine atom, respectively, and R 3 or R 4 is an alkyl group of the carbon numbers 1-6 
replaced with at least one fluorine atom. As R 3 and R 4 , -CF 3 and -CF 2 H and -CFH 2 , -CH 3 , etc. are 
specifically mentioned, and -CF 3 is preferred. 

[0008]Here, the following compounds are specifically mentioned as a monomer expressed with formula (I). 



[0009]Resin in this invention serves as alkali soluble in an operation of acid, although it is insoluble or 
refractory to alkali in itself. As for this resin, it is preferred to have a polymerization unit which has a basis 
split by operation of acid. As a basis split by operation of acid here, specifically, With a carbon number of 
about one to six represented, various ester, for example, tert-butylester, of carboxylic acid, alkyl ester; 
Methoxymethyl ester, Ethoxymethyl ester, 1-ethoxyethyl ester, 1-isobutoxy ethyl ester, 1-isopropoxy ethyl 
ester, 1-ethoxy propyl ester, 1-(2-methoxyethoxy) ethyl ester, 1-(2-acetoxyethoxy)ethyl ester, 1 - 
[2-(1-adamantyloxy) ethoxy] Ethyl ester, 1 - [2-(1-adamantane carbonyloxy) ethoxy] Ethyl ester, and 
tetrahydro 2-furil ester, acetal type ester like tetrahydro 2-pyranyl ester, Alicyclic ester like 2— alkyl 
2-adamanthyl ester, 1-(1-adamanthyl)-1 -alkyl ester, and isobornyl ester, etc. are mentioned. 
[0010]The monomer for leading to the polymerization unit which has such carboxylate, An acrylic thing like 
methacrylic acid ester or acrylic ester may be used, and like norbornene carboxylate, tricyclo decene 
carboxylate, and tetracyclo decene carboxylate, What was combined with the alicyclic monomer may be 
sufficient as a carboxylate group, and further, . As [ indicate / to Iwasa et al, Journal of Photopolymer 
Science and Technology, Vol.9, No.3, and pp. 447-456 (1996) ] The thing in which acrylic acid or methacrylic 
acid, and ester were formed may be sufficient as the alicyclic groups of alicyclic carboxylate. 
[001 1]Since resolution is excellent as a basis split by operation of acid among such monomers, for example 
when what has a bulky basis including alicycle fellows like 2— alkyl 2-adamanthyl and 

1- (1-adamanthyl)-1 -alkyl alkyl is used, it is desirable. As a monomer containing such a bulky basis, (Meta) 
Acrylic acid 2— alkyl 2-adamanthyl, acrylic acid (meta) 1-(1-adamanthyl)-1 -alkyl alkyl, 5-norbornene 

2- carboxylic acid 2— alkyl 2-adamanthyl, 5-norbornene 2-carboxylic acid 1-(1-adamanthyl)-1 -alkyl alkyl, 
etc. are mentioned. When acrylic acid 2— alkyl 2-adamanthyl is especially (meta) used as a monomer, since 
resolution is excellent, it is desirable. As an example of representation of such (meta) acrylic acid 2— alkyl 
2-adamanthyl, For example, acrylic acid 2-methyl-2-adamanthyl, methacrylic acid 2-methyl-2-adamanthyl, 
Acrylic acid 2-ethyl-2-adamanthyl, methacrylic acid 2-ethyl 2-adamanthyl, Acrylic acid 2~n 
butyl-2-adamanthyl etc. are mentioned, and acrylic acid 2-methyl-2-adamanthyl, methacrylic acid 
2-methyl-2-adamanthyl, acrylic acid 2-ethyl-2-adamanthyl, and methacrylic acid 2-ethyl-2-adamanthyl 
are preferred. Other monomers with the basis split by operation of acid may be used together if needed. 
[0012]Resin in this invention may have a polymerization unit drawn from the monomer which, in addition to 
this, does not have a basis split in an operation of acid. As such a monomer, acrylic ester (meta), an alicyclic 




(ii) 
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olefin and an unsaturation dicarboxylic anhydride, and acrylonitrile (meta) are mentioned, for example. 
Concrete for example, the following compounds can be mentioned. 

[0013]Acrylic acid 3-hydroxy-1-adamanthyl, methacrylic acid 3-hydroxy-1-adamanthyl, Acrylic acid 
3,5-dihydroxy-1-adamanthyl and methacrylic acid 3,5-dihydroxy-1-adamanthyl alpha-acryloyloxy 
gamma-butyrolactone, alpha-methacryloyloxy gamma-butyrolactone, beta-acryloyloxy 
gamma-butyrolactone, beta-methacryloyloxy gamma-butyrolactone, 5-AKURIRO yloxy 2, the 6-norbornane 
carbolactone 5-meta-KURIRO yloxy 2, 6-norbornane carbolactone, 

[0014]2-norbornene, 2-hydroxy-5-norbornene, and 5-norbomene 2-carboxylic acid, 5-norbornene 
2-methyl carboxylic acid, 5-norbornene 2-carboxylic acid-t-butyl, A 5-norbornene 2-carboxylic acid 
1-cyclohexyl-1-methylethyl, A 5-norbornene 2-carboxylic acid 1-(4-methylcyclohexyl)-1-methylethyl, A 
5-norbornene 2-carboxylic acid 1-(4-hydroxycyclohexyl)-1-methylethyl, 5-norbornene 2-carboxylic acid 

1- methyl-1-(4-oxocyclohexyl) ethyl, A 5-norbornene 2-carboxylic acid 1-(1-adamanthyl)-1-methylethyl, 
5-norbornene 2-carboxylic acid 1-methylcyclohexyl, 5-norbornene 2-carboxylic acid 

2- methyl-2-adamanthyl, 5-norbornene 2-carboxylic acid 2-ethyl-2-adamanthyl 5-norbornene 2-carboxylic 
acid 2-hydroxy-1 -ethyl, 5-norbornene 2-methanol, the 5-norbornene 2, 3-dicarboxylic anhydride, etc. 
[001 5]A maleic anhydride, itaconic acid anhydride. 

[0016]Although the resin used by this invention is changed according to the kind of radiation for patterning 
exposure, the kind of other polymerization units included arbitrarily, etc., it is preferred to use each 
monomer expressed with formula (I) in the 5-50-mol% of range of the whole resin, and to carry out 
copolymerization combining other monomers as occasion demands. 

[0017]This copolymerization can be performed in accordance with a conventional method. For example, by 
dissolving each necessary monomer in an organic solvent, and performing a polymerization reaction under 
existence of polymerization initiators, such as an azo compound like 2,2'-azobis isobutyronitrile, dimethyl 2, 
and 2'-azobis (2-methylpropionate), Copolymerization resin in this invention can be obtained. As for after 
ending reaction, refining by methods, such as reprecipitation, is advantageous. 

[0018]By making radiation, such as light and an electron beam, act on the substance itself or the resist 
composition containing the substance, the substance decomposes and the acid generator which is another 
essential ingredient which constitutes a resist composition generates acid. Acid generated from an acid 
generator acts on said resin, and the basis split in an operation of the acid which exists in the resin is made 
split. An onium salt compound, an organic halogenated compound, sulfone compounds, a sulfonate 
compound, etc. are included by such acid generator, for example. Specifically, the following compounds can 
be mentioned. 

[0019]Diphenyliodonium Trifluoro methanesulfonate, 4-methoxypheny phenyliodonium 
Hexafluoroantimonate, 4-methoxypheny phenyliodonium Trifluoro methanesulfonate, 
Bis(4-tert-buthylphenyl)iodonium Tetrafluoroborate, Bis(4-tert-buthylphenyl)iodonium 
hexafluorophosphate, Bis(4-tert-buthylphenyl)iodonium Hexafluoroantimonate, 

bis(4-tert-buthylphenyl)iodonium Trifluoro methanesulfonate, bis(4-tert-buthylphenyl)iodonium Camphor 
sulfonate, 

[0020]Triphenylsulfonium Hexafluorophosphate, triphenylsulfonium Hexafluoroantimonate, 
Triphenylsulfonium Trifluoro methanesulfonate, 4-methoxypheny diphenyl sulfonium Hexafluoroantimonate, 
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4-methoxypheny diphenyl sulfonium Trifluoro methanesulfonate, p-tolyl diphenyl sulfonium Trifluoro 
methanesulfonate, p-tolyl diphenyl sulfonium Perfluoro butane sulfonate, p-tolyl diphenyl sulfonium 
Perfluorooctanesulfonate, 2,4,6-trimethyl phenyl diphenyl sulfonium Trifluoro methanesulfonate, 

4- tert-buthylphenyl diphenyl sulfonium Trifluoro methanesulfonate, 4-phenylthiophenyl diphenyl sulfonium 
Hexafluorophosphate, 4-phenylthiophenyl diphenyl sulfonium Hexafluoroantimonate, 

1- (2-naphtoylmethyl)thiolanium Hexafluoroantimonate, 1-(2-naphtoylmethyl)thiolanium Trifluoro 
methanesulfonate, 4-hydroxy-1-naphthyl dimethyl sulfonium Hexafluoroantimonate, 4-hydroxy-1-naphthyl 
dimethyl sulfonium Trifluoro methanesulfonate, Cyclohexylmethyl (2-oxocyclohexyl) sulfonium Trifluoro 
methanesulfonate, Cyclohexylmethyl (2-oxocyclohexyl) sulfonium Perfluoro butane sulfonate, 
cyclohexylmethyl (2-oxocyclohexyl) sulfonium Perfluorooctanesulfonate, 

[0021]2-methyl-4,6-bis(trichloromethyl)-1,3,5-triazine, 2, 4, 6-tris (trichloromethyD-1 ,3,5-triazine, 

2- phenyl-4,6-bis(trichloromethyl)-1,3,5-triazine, 2-(4-chlorophenyl)-4,6-bis(trichloromethyl)-1,3,5-triazine, 
2-(4-methoxypheny)-4,6-bis(trichloromethyl)-1,3,5-triazine, 

2-(4-methoxy-1-naphthyl)-4,6-bis(trichloromethyl)-1,3,5-triazine, 2-(benzo [d] [1,3] dioxolane 

5- yl)-4,6-bis(trichloromethyl)-1 ,3,5-triazine, 2-(4-methoxy styryl)-4,6-bis(trichloromethyl)-1 ,3,5-triazine, 
2-(3,4,5-trimethoxy styryl)-4,6-bis(trichloromethyl)-1 ,3,5-triazine, 2-(3,4-dimethoxy 
styryl)-4,6-bis(trichloromethyl)-1,3,5-triazine, 2-(2,4-dimethoxy 

styryl)-4,6-bis(trichloromethyl)-1 ,3,5-triazine, 2-(2-methoxy styryl)-4,6-bis(trichloromethyl)-1 ,3,5-triazine, 
2-(4-butoxy styryl)-4,6-bis(trichloromethyl)-1 ,3,5-triazine, 2-(4-pentyloxy 
styryl)-4,6-bis(trichloromethyl)-1,3,5-triazine, 

[0022]Diphenyl Disulfon, di-p-tolyl Disulfon, bis(phenyl slufonyDdiazomethane, Bis(4-chlorophenyl 
sulfonyOdiazomethane, bis(p-tolyl sulfonyDdiazomethane, Bis(4-tert-buthylphenyl sulfonyDdiazomethane, 
bis(2,4-xylylsulfonyl)diazomethane, bis(cyclohexylsulfonyl)diazomethane, diazomethane (phenyl slufonyl 
(benzoyl)), 

[0023]1-benzoyl-1-phenylmethyl P-toluene sulfonate (common-name benzoin tosylate), 
2-benzoyl-2-hydroxy-2-phenylethyl P-toluene sulfonate (common-name alpha-methylolbenzoin tosylate), 
1,2,3-benzenetriyl Tris methanesulfonate, 2,6-dinitrobenzyl P-toluene sulfonate, 2-nitrobenzyl P-toluene 
sulfonate, 4-nitrobenzyl p-toluene sulfonate, 

[0024]N-(phenylsulfonyloxy)succinimide, N-(trifluoromethyl sulfonyloxy)succinimide, N-(trifluoromethyl 
sulfonyloxy)phtalimide, the N-(trifluoromethyl sulfonyloxy)-5-norbornene 2, 3-dicarboxyimide, 
N-(trifluoromethyl sulfonyloxy)naphthalimide, N-(10-camphor sulfonyloxy) NAFUTARU imide, etc. 
[0025]In the positive resist composition of this invention, the performance degradation by inactivation of the 
acid accompanied by the basic compound, especially a basic nitrogen-containing organic compound, for 
example, amines, every length after exposure by adding as a quencher is improvable. As a concrete example 
of the basic compound used for this quencher, a thing as shown by each following formula is mentioned. 
[0026] 
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[0027]R", R 12 , R 13 , R 14 , and R' 5 among a formula, Expressing ARUKOKISHI which may be replaced 
mutually-independent with hydrogen, the alkyl which may be replaced with a hydroxyl group, the cycloalkyl 
which may be replaced with a hydroxyl group, the aryl which may be replaced with a hydroxyl group, or a 
hydroxyl group, A expresses alkylene, carbonyl, or imino. It can be the alkyl and alkoxy **, and about one to 
six carbon number which are expressed with R n - R' 5 here, and cycloalkyl can be about five to ten carbon 
number, and the aryl can be about six to ten carbon number. The alkylene expressed with A can be about 
one to six carbon number, and may branch also by the straight chain. 

[0028]As for the rate of resin and an acid generator, in the resist composition of this invention, it is 
preferred that resin is 80 to 99.9 % of the weight, and an acid generator is 0.1 to 20% of the weight of a range 
to the total weight of resin and an acid generator. When using the basic compound as a quencher, this basic 
compound has the preferred range of 0.001 to 1 weight section to this resin 100 weight section, and the 
range of 0.01 to 0.3 weight section is still more preferred. This constituent can also contain a small amount 
of various kinds of additives, such as a sensitizer, a dissolution retardant, other resin, a surface-active 
agent, stabilizer, and a color, if needed. 

[0029]The resist composition of this invention usually contains the solvent which dissolves each of 
above-mentioned ingredients, and is used as a resist composition of a fluid. This constituent is applied in 
accordance with conventional methods, such as spin coating, on bases, such as a silicon wafer. The solvent 
used here dissolves each ingredient, has a suitable drying rate, after a solvent evaporates, it gives a uniform 
and smooth coat, and the solvent which should generally just be used in this field can use it. For example, 
the glycol ether ester like ethylcellosolve acetate, methyl-cellosolve acetate, or 

propylene-glycol-monomethyl-ether acetate; Ethyl lactate, Butyl acetate, amyl acetate or ester species; 
acetone like ethyl pyruvate, methyl isobutyl ketone, 2-heptanone, or the ketone like cyclohexanone; the 

7 



JP 2003-043689 A 

cyclic ester like gamma-butyrolactone can be mentioned. These solvents are independent, respectively, or 
can be combined two or more sorts and can be used. 

[0030]It is applied on a base, and exposing treatment for patterning is performed, and after performing 
heat-treatment for subsequently promoting a deprotection group reaction, negatives are developed by the 
dried resist film with an alkali developing solution. Although the alkali developing solutions used here can be 
various kinds of alkaline aqueous solutions used in this field, generally the solution of tetramethylammonium 
hydroxide or trimethylammonium (2-hydroxyethyl) hydroxide (common-name Kolin) is used in many cases. 
[0031] 

[Example]Next, although working example is given and this invention is explained still more concretely, this 
invention is not limited at all by these working example. Among an example, the part showing the amount 
used is a weight reference, as long as there is no special mention. Weight average molecular weight is the 
value calculated by the gel permeation chromatography by using polystyrene as a reference standard. 
[0032]The example of monomer composition (composition of 5-norbornene 2-(2,2-ditrifluoromethyl 
2-hydroxy) ethyl) 

The pyrolysis of the dicyclopentadiene was carried out and the cyclopentadiene was obtained. 19.8 g of 
cyclopentadienes and the 1-trifluoromethyl 1,1,1-trifluoro-4-buten-2-oar 41. 6g were put into the resisting 
pressure container, and it was kept warm at 150 ** for 36 hours. The obtained reaction mixture was 
extracted by NaOH 10%, rinsing, drying, and after-concentration distillation were performed, and 
5-norbornene 2-(2,2-ditrifluoromethyl 2-hydroxy) ethyl was obtained with 20.6 g and 37.6% of yield. 
[0033]The example 1 (composition of the resin A1) of resin composition 
2-ethyl-2-adamanthyl methacrylate, 3-hydroxy-1-adamanthyl acrylate, 5-norbornene 
2-(2,2-ditrifluoromethyl 2-hydroxy) ethyl and a maleic anhydride were mixed by the mole ratio 2:2:3:3 
(12.4g : 11.1g : 20.6g : 7.4g), and methyl isobutyl ketone was used there as 2.7 weight ****** of total 
monomers, and a solution, furthermore — as an initiator — dimethyl 2 and 2'-azobis (2-methylpropionate) 
— 3-mol% of total monomers — it added. Then, temperature up was carried out to 80 **, and it stirred for 
15 hours. After cooling a reaction mass, when the work settled with a lot of methanol was done 3 times and 
refined, the average molecular weight about 5917 copolymer was obtained. Let this be the resin A1. 
[0034]Resin comparative example 1 (composition of the resin AX) 

2-ethyl-2-adamanthyl methacrylate, 3-hydroxy-1-adamanthyl acrylate, 5-methacryloyloxy 2,6-norbornene 
lactone and a maleic anhydride were mixed by the mole ratio 2:2:3:3 (12.4g : 11.1g : 20.6g : 7.4g), and methyl 
isobutyl ketone was used there as 2.7 weight ****** of total monomers, and a solution, furthermore — as 
an initiator — dimethyl 2 and 2'-azobis (2-methylpropionate) — 3-mol% of total monomers — it added. 
Then, temperature up was carried out to 80 **, and it stirred for 15 hours. After cooling a reaction mass, 
when the work settled with a lot of methanol was done 3 times and refined, the average molecular weight 
about 12045 copolymer was obtained. Let this be the resin AX. 

[0035]Next, a resist composition is prepared using the acid generator and quencher which are shown in the 
following besides each resin obtained in the above example of resin composition, and the evaluated example 
is hung up. 

[0036]Each working example 1 and one or less comparative example ingredient was mixed, and it dissolved, 
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it filtered further with the filter made of a fluoro-resin with the aperture of 0.2 micrometer, and resist liquid 

was prepared. 

[0037] 

A 10 copies of resin (a kind is the Table 1 description) acid generator: p-tolyl diphenyl sulfonium 
Perfluorooctanesulfonate 0.2 copy quencher: 2,6-diisopropylaniline 0.0075-copy solvent: 
Propylene-glycol-monomethyl-ether acetate . Copies [ 15 ] 2-Heptanone 80 Copy Gamma-butyrolactone 
[ ] — Five Copies 

[0038][The characteristic of sensitivity and resolution] Apply "ARC-25-8" which is a constituent for 
organic antireflection films made from Brewer, and 215 **, By carrying out bake on the conditions for 60 
seconds, the spin coat was carried out to the silicon wafer in which the 780-A-thick organic antireflection 
film was made to form so that the thickness after drying the resist liquid prepared in the top might be set to 
0.39 micrometer. After resist liquid spreading was prebaked for 60 seconds at 1 10 ** on the direct hot plate. 
In this way, to the wafer in which the resist film was formed, he is an ArF excimer stepper. Using ["NSR 
ArF" by NIKON CORP., NA=0.55, sigma=0.6], the light exposure was changed gradually and the line and 
space pattern was exposed. After exposure performed post-exposition jar bake for 60 seconds at 1 10 ** on 
the hot plate, and performed paddle development for 60 seconds in tetramethylammonium hydroxide 
solution further 2.38% of the weight. It is a thing on an organic antireflection film board, the line and space 
pattern after development was observed with the scanning electron microscope, effective sensitivity and 
resolution were investigated by the following methods, and the result was shown in Table 1. 
[0039]Effective sensitivity: A 0.18-micrometer line and space pattern displayed with the light exposure used 
as 1:1. 

Resolution: It displayed with the lower limit of the line and space pattern separated with the light exposure 
of effective sensitivity. 
[0040] 
[Table 1] 



m no. 


mm 




mm 






(mJ/cm 2 ) 


(wm) 


mmmi 


Al 


3 1 


0. 1 7 




AX 


5 5 


0. 1 7 



[0041] 

[Effect of the Invention]The chemical amplification type positive resist composition of this invention has the 
characteristic excellent in the performance balance of resolution and sensitivity. Therefore, this constituent 
can demonstrate the performance outstanding as a KrF excimer laser or resist for ArF excimer lasers. 



[Translation done.] 
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T? S B&oftffl T? 7;l/# U rIM i: & 3 SSI, & tf B8£ 

/bff - 

10 

8 0 ~ 9 9 . 9 Hf££S!ltf 0.1-20 MM% 

w«3] s en tgJti^^yv-A^i^n? 20 
*^{4^Sfli^f*cD 5~5o *;i/%#r 3W^a i x 

«2Eic©iM^o 

[ff5f<«6] 7^U;l/»2-7;l/*;l/-2-7 so 

^>?-;l/fr53lfrns»£J£ffiff 7^U;l/» 
2-^f;l/-2-7^yf;k Xt± 79V to 

m2-^)i- 2 -7 ^y^-ji^^m^n^m^mi 
set, mM&ik&m*?x.y?*-£is 

0 . 0 0 1 ~ 1 Mg|5<DlBHT*feS 7 fBfc©ffi 

[f»^«9] 3 (I) tI?tl?t/^^S (I I) 40 




in ) 



[0 0 0 1] 



[0 0 0 2] 

tK 'JV^y^tfe^ta, WJ- (Ray 1 e i 

gh) ©@j/fpsi?©s?a?n3d;dfc, Hawaii! 

SWfcDSBgfcffli^ 6tt3 U y ^ 7 ^ fflfi7te«±, « 
S4 3 6nmOgI, MS 3 6 5 n m© i £fi, Mft 2 4 
8 nmOK r F X^>V \s— if- t, 

r^T^D, mtttvmmmtLT, i&mi q 3 nm 

©A r FX^YWf-«fi?tltl^„ 
[0 0 0 3] ArFX^->VWf-IW«^ll 

t^©7:\ A r Fl^VW 9*— JfcfcWSnS^BttT? 
t3/£«m^il^lI$L^o ^Ofc&fcHu l/^Xh 

[0 0 0 4] 

[^JWSPStbidfc-rSlHi] *^©B» Ar 
F-^K r F & 2©l*->?l/-f-iJ 7^77^ £IL 

rdt¥mmm<D^mu^x h metres ^ r, g?« 

[0 0 0 5] 

immmmtz thorns! xsmmzti., it^mm 
MXtmuvx h mim^mm 3 mmtc m 3 

mmco&mrt? >x (c«n/= i^x h im^i# ?> n3 
[0006] 1-^*3 -5, (i) ?a?n 

u ^mximmxh^ifm^\mx7)\yfj v 

U *J7s V ffljSftffcffi 3 fe CO 7? 3 o 
R 2 R 4 

^nffiifczK^XiiK^Sc 1 - 4 ©7;l/*;l/S£a-ro 
Tt>£^MmWt.l~6<D7}V3r)VM%:mL, R 3 Xt±R4 
Sti~6©7;^;^a?fe3o ) 

[0 0 0 7] 

Mj5c5>£lt, ±ihs (i) ■pisnst/^-*^ 
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6©7;l/^;H«L, R 3 Xt±R4t±, WfctlO 

S^fe^o Rs, R4^LT, S^ta-CFs, -C 
F 2 H, -CFHz, -CHsflO'WSn, -CFstfj? 
3;U/\, 10 

[0008] czn?, s CD -easnst/v-fcL 

So 




(II) 



[0 0 0 9] #f£iEfc:fcW-S»ffltt % Zft&Wii 

7)]/% v i^m^mmx°%>z>i$m.(D\mx°7)\<ft u rt 

ylo#ixxf;K MAS, tert-TWxxfvWc 
fti?nssii»i ~6igo7;Wf;i/xxf;v ; *Y 
^v'^^UXf/K ih*>'^;HXf/K l -x 
h^->if;HXf;k 1 — fV7>^>xf-;bxx-r 
;k l -^V7°n^yx^;kxxr;k l-xh^ 
7°nb°;l/XXf ;K 1- (2 b + yx b^>0 if 
;HXf;K l- (2-7-tr h^xh^) xf;i/x 
XfiK 1- [2- (l-T^yfW^) xh^ 30 
y] xfvkxxfvk l- [2- (i-7?Vy^A 

tFo-2-7y;PxXf;K ff7tFD-2-lf7 
-;>xxf;WD i 5 ft7'fe*-;Hxxf;l', 2-7;l/ 
4^- 2 -7^7f;l/xxf;K l - ( l -7£Vy 
=f)V) -i-7;Wxxf;K ^y^;i/x;i/xxf;V 
©id ^SgllSxx y7k% H«f 5 tiS „ 
[ooio] lOJ; 9 &*M7ixxfMtt Si 

^7 7 U ;HiXfW J; a &7 7 U ;l/3R«D fe ©7 1> «fc 40 
t^U /;H;l/*7A;H7fxxf;K h'J^nf 

/ V-(dS^L/cfc©?feJ;<, SSfctt, Iwasa et a 
1, Journal of Photopolymer Science and Technology, 
Vol.9, No. 3, pp. 447-456 (1996) IcM^tlZ X 5 

X(W^^^Hi:x7fMffML/:fe©TfeJ;l\ 
[ooii] c^i^rt/^-o^, ^©ffffl^i 
DftWSS^LT, mtf2-7;VW-2-7^ so 



yf-;k i - ( i -7?7yf;W - i -7;k£;k7;i/ 

;l/*;l/-2-7^>f-;K C**) 7?V)lMl- 
( 1 -7^?7f;W - 1 -7;V4vl/7;k4vk 5 - / 
2 -*;i/^?yS2 -7;k4vl/- 2 -7^V 
yf/k 5-/;l/^;l/*>-2-*;l/^?>»i- (1- 
7^>f/l/) - 1 -7)l^r)l7)l^r)V^:E^mi'f^n 
So fcDfrfr 7^U;l/»2-7;l/*;l/-2-7 

nS©t?j?SbV\ 7^U;l/»2- 
7;k^;l/- 2 -7^vy^;k©ftaMii LTti, M*fcf 
7 7 U 2 - 7 2 -7^7f;K ^ * * U ;l> 
S 2 - y. 2 -7^vyf;K 7 * U ;l/B& 2 -xf- 
2 - 7 #V y f;k * £ ? U 2 - xf-;k2 - 7 
^>f;k 7^ U ;l/»2 - n 7"f;l/- 2 -7^V7f 
;kft H tfW 5 ti> 7 ? U 2 - ^ fyl/- 2 - 7 ^ 
yf/k ^7'J;H2-^fik2-7^yf;K 
7 * U 2 - x^/y- 2 -7^vyf;K *99V)l> 

[0 0 12] *^fCfettS»ilt±x ^©ffi^ 

y, ^mQiSftfrtfy&Mfc®!, 7^unxb 

[00 1 3] 7^ , J;«3-tF , n^y- 1 -7^vy 
f;k ^^'J;H3-tFn^y-i-7^yf 
;k 7^U;i/»3, 5-ytFndpy-i-7^yf 
;k ***U;l/K3, 5-^Fn^-y-i-7^y 
f;Va-7 7yn^;my-y-7'fn77 a 
-^^7'JnW^y-y-7"fn77hy, 0-7 
7 U d ^;y^y- y-7"fP77hX |3 - p< * ^ U 
D^Wy-y-7'fn77Fy, 5-7^'Jn^n 
3^-2, 6-/;k^;y7">*;k^7>^ by 
5-^^7'Jn^nty-2, 6 - 7 ;k-p;k+ y 
7^y 

[00 14] 2-/;ki^;kt-X 2-t Fn^- 5- 
/;k^;k?-X 5-/;k-p;kt-y-2-*;k-py^ 5 
-/;ki^;k^y- 2 -*;l/^^»^^;K 5 -7;k^;iv 
^y- 2 t -7^;k 5 -/;k-p;kt-y 

-2-^jv^yB.i -y^n^y;y- 1 -^^;yx^ 
;k 5-/;k^;kt-y-2-*;k-^y^i - (.4-2=?- 
;kv-^n-\^y;k - 1 - ^ f-;kxf-;k 5-/;l/^;l/ 
^y-2-*;y^y^i - (4-tFn4 L yy^n^ 
y;W - 1 -^f-;kx^-;k 5-7;k1^;k7-y- 2 
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fr&Z/Wtl -* s ??l'- 1 - (4-^yyyn-\^y 

( l -7^yf;W - l -yfvkxfvk 5-/;l/^ 
y- 2 - * y^ l - y f-;ky y y;k 5 
- / ;k:p;k?> y- 2 -#;kp y^ 2 - y ?-;]/- 2 - 7 y 
vyf/K 5 - y;kp;k?-.y- 2 2 -xf 

2 -7^yf^ 5 -y ;ktf?;k?=.y- 2 -#;ktf?y 
|2-tFn^- l -xf-;k 5 -y;k1U^y- 2 
-yyy— ;k 5-y;ktf?;k*.y-2, 3-y#;ktf?y 

[0015] |7^w>l, iW^nyfo 
[ooi6] ^HSTfflv^ifSltt, i\*-=.y>fmt 

*mm^fo<D 5 ~ 5 o t;l/%©IBH7fflv\ ftgfc 

[0 0 17] ^ffifCffioTff^Cfc^t? 

m«\ mg©#*y^-^M§i«8?u 

2, 2' -T^/H'X^V^f-n^hU^y^f-;!/ 20 
2,2' -7W7s (2-y?-;b7W^*-h) ©<fc 
5 &7 v^fr&f&fc H©»-&Mji&SiJ©#«ETtf»-&SJiS* 
d fc «fc D , *^fcfc^S«»^«JBI*1#S c 

[0 0 18] US?XMi^ft*«|^rSt,5— 

yyx MMit, 7^*?$g&H©Mf$g 

-r^to^fe^o wm^frzn&rzw&fflmmK. 30 

*-?i*mfc&fa, %m>^u>fz/{£&fa, x;k* 
yft^ xw*-hft^»J:'^a^3nSo Mi* 

[0 0 19] ^x-^a-K-W h'J7Mn^ 

yyx;ki-^— k 4-y h^>7x-;V7x^;va- 

'>7xx;V7x^l/3-^7i h'J7MD^?y 
X;k**-k H'X (4-tert-^;l/7x-;l/) 3- 40 

fh77Mn^Wb, H'X (4-tert- 
7f;V7x-;W 3— H-^A ^W7Mn*X7 
x-R H"X (4-tert-^;l/7x-;l/) 3-K^7 
A ^W7Wn7ym-F, H'X (4-tert- 
7f;V7x-;W 3-F-77, h'J7Mn^^>X 
;l/3fc*— K H'X ( 4 -tert- 77^7x^/0 3— K 

[0 0 2 0] h'J7xx;l/XMo7A ^WlV* 
n*77i-F, h'J7x^XMo7A "v^+J-7 
;Vtn7vm-h, h'J7xx;VX;l/^7i h so 



y 7;i^nyyyx;k**-k 4-y h^7i-;v 

•77xx;l/X;V$x7A ^77/^0777**- 
k 4-^ h4 1 77x-;777x-;V7Mo7A h 
U 7MD^7 7XM4-h, p - h U ;ky'7 x^;l/ 
X;k*-7i> hU7Mn^^77;l/**-h, p- 

h Uii/yyxx/vxwx^A ;^-7Mn7yyx 

;l/,1^-k p-h'J^i-^^-'Ji ^- 
7Mnt7^7XW^->, 2, 4, 6-h'jyf- 
;V7xx;l/> f 7xx;l/XMx7i hU7Mn77 
7XM4-f, 4 -tert-^f-;l/7x-;l/^7x-;l/ 

x;k*-7Z* hU 7;kj-nyyyx;k**-k 4- 
7x-;l/ft7xx;l/> f 7xx;l/X;l/*x7i 
7Wn«7x-h, 4 - y x ^l/f^7x -;l/S?7 
i^;l/XM-7A ^77;Wn77f^-h, 

1- (2-t7h^;^f;W 2* ^4^7 

MD77ft*-b, 1- (2-t7h^^f;W 
f^-7-7A h'J7;^n^^7X;V*^->, 4- 
t Kn^y- l -:hy7^yy-^/l/X/l/*-7A ^ 
77MD77m-h, 4-tKn^7-l-t7 

y 37kx;k*-7 A h u 7;i/*n y y vxw 

K ->^n^y;W^ (2-^7-770^ 
y;W x;k*-7Z* h'J7Mn^^vx;Vt4- 
k yyn^y^y^^ (2-^yyyn^y 

xm^7a ^-y/^nyyyx;y**-K 

-7^D^i/;l/^f;V (2-^77^D'n4 : >'/W X 
;k*- 7 i> A-7;^d^^^ y x ;k* k 
[00 2 1] 2-^f;V-4, 6-H'X (huynny 
-1, 3, 5-hU7yy, 2, 4, 6-hUX 

(huynny^i/) - 1, 3, 5-hU7yy, 2- 

7x^;l/-4, 6-H'X(h'J7no^f;l/)-l, 3, 
s-h'jyyy, 2- (4-ynn7x^;k -4, 6 
-ex (huynny^w -i, 3, 5-hU7y 
y, 2- (4-y h^y7x-;i/) -4, 6-tfx(h 
U ynnyf-;i/)- 1 , 3, 5-hU7yy, 2- (4 
-y h^y- 1 -i-y^w -4, 6-trx ouyn 
nyf-;i/) -i, 3, 5-hVT^y, 2- H>7 
[d] [i,3] y^y^y-5-y;W -4, 6- 
H'x (h'jynny^;W - 1, 3, 5->'J7^y 

2- (4-y h^yxf-u;W -4, 6-trx(Hjy 

nn^f;l/)-l, 3, 5-hU7yy, 2- (3, 

4, 5-huy h^yx^u;W -4, 6-tfx (hu 

7nn^f;7) -1,3, 5-hU7^X 2- (3, 

4- yy h^yx^u;!/) -4, 6-ifx (Hjynn 
y^w-i, 3, 5-hU7yy, 2- (2, 4-y 
y h^yx^u;!/) -4, 6-ex (hyynny^ 
;iO-i, 3, 5-hU7yy, 2-(2-yh^yx 

-4, 6-t"X(>y^DD^f;l/)-i, 3, 

5- hU7y'y, 2- (4-7>^yx7 t U;W -4, 

6- H'X(h'J7nn7f;P)-l, 3, 5-hU7y 
x 2- (4-^yf-;V^yxf-U;W -4, 6-H~ 
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x (hi;^nn^f;W -1,3, s-HJT^X 
[0 0 2 2] J^7x-;l/ yx;l/*y, v>-p-HJ;L/ 
yx;V*y> H'x (7x-;l/X;l/*-;i/) i?7V*? 
X (4-^DD7x^XM^V) *J7V*Z 

y, H'x ( P - HJ;yx;y*-;W $>7)/2jiy, tfx 
( 4 -tert-^f-;l/7x^;l/X;l/^-;W y'7 * 
y, H'x (2, 4-*'>U;l/X;l/*-;l/) i?7)/*9 
y, trx (i/^D^i'/i/XM^W &7)f*$y, 
(^yM)V) (7x^xM-;W y7vV^y, 
[0023] i-^>7V;V-i-7x-;Wf;V p io 
- h h Glffc^y vV y h y y- 
h) , 2-^yyy;l/-2-t Kd^-2-7x^;1/ 

;i/^yvVyhyy-h) , i, 2, 3-^y-tfyhU 
H;x^xyx;y-t^-K 2, 6-y~bn^ 
yy> p-h;H>x;^^-h, 2-xhn^yy 
;l/ P -h;l/i>XM4-h, 4-xhn^;yy;l/ 

[0024] n- (7x-;i/XM-;W'» x^y 
yy^H\ N- (hU7;l/^-n^f-;l/X;l/^-;l/^ 20 
y) X^/WSH, N- (hU7;b4-n^f-;bX;y^ 
-;l/^-^y) 7W5R N- (VV 7 fr*u 
x;l/*-;l/^y) -5-/;l/^?;l/*>-2, 3-s># 

*^y) t7^;M5R n — ( 1 o-*yyr-x;i/ 
*-;l/^y) t7W5FftE„ 

[0025] sfc, *^H^^y^yyx hffifiScti^fe 
ffl* tJ 7 5 yfi^ ^x>ft-tL TSflirr s c ic 
^sscfift^o M^xy^^-tcffl^^n^igattfb^ 

[0 0 2 6] 




[0 0 2 7] R 11 , R 12 N R 13 , R 14 &tfR 

7 ;l/*;K 7m&-C-Wm S nr t, J; ^ y * n 7 ;l/*;k 
ntti^T/^^iy Ati7;^yy^ #;i/sp 

->7n7WMi, K*R5~10SfiT?fe 
SCfcffft, ^LT7U-;W±, KiK8C6~10gfi 

[0028] *%wcDyyx Mfl^tcfe^r, iffit 

T\ fffflitf 8 0-9 9.9 gtH^ffl^ 0.1-2 

0MM 0 b©IBH7?fe§ d U\, ^yft-t 

bT©J^mt^B5*ffl^S#a-«^ Mffiflll 0 011 

asfcft lt, wMM-mtmmo . o o 1 ~ 1 mmmv 

IBH*^f$L<, 0.0 l—o. 3MM3<7MWt)^iilc 
[0 0 2 9] ilioi/^xMMiii, Miff. ±fHO 

&j%ft%mM-?%mM?tt;^u »»©yyx 

fcLTffll/^nSo ^£lJ»i, -7'Jny7xA-&H 
©Sf*±ty Xtfyn-fv v^HofStfl^Tl 
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7 -fer- F % * n V ;V7" 7 -fey— F Xtt ~?v fc° \s 
y 9 V n 7 * ?-;]ax— f )V7 -fe f — F © «fc 5 & 
y 3-^x-f;vxxf;H ; ¥LKx?-;k fti?7f- 
;K S«7 ^;VXt± t°;Hfyi?x^;kD J; a SxXril/ 
I;7irfX ^;KV^;^ F X 2 -^\7 0 yy 
yX^yyo^y-yycD^d^y Fyli ; y-7?-n 
y y F y<D «t a «ixf/«4Jf^f§ d 

[0030] mft-ticmftstu sH&snfci^x fsi 

[0 0 3 1] 

p v h ? - y 7 - £ t> *J6fcfitt?S S o 
[0032] ^ey a-fiScM (5-/;l/^?;l/*>-2- 
(2, 2-v f F , J7;l/^n^f;l/-2-t Fn^>0 x 

^n^y^ ^y^M by y n^y # yx y?t 
Wfco i-^n^^j/'iy 1 9. 8 g h 1 - F U 7;I/?F 
n*?-;l/-l, 1, l-h'J7Mn-4-7ry-2 
-^-/F4 1. 6 g^rifffiggg^ft, 150°CT-36 
Hf MUMLfco mZntcffim&VB* 1 0 %N a 0 HT* 

y-2- (2, 2-i>> l J7Mn^f;l'-2-tFn 

tfflg omam 1 E«) 



: 2, 6-i>W7°D 



^y) xf-;l/^, 2 0. 6 g, IR*3 7. 
[0 0 3 3] ifflt^M 1 mm A 1 ©^iS) 
2-I^l/-2-7^^;I/-^j"JWh, 3- 
\l Fn4^y- 1 -7#vy=f-)WZV U-K 5-/JV 
&>\/*y-2- (2, 2->'F l J7Mn^f;V-2- 
tFn^) x^F&tfte/K-n^^y^^H^ : 
2:3:3(12. 4 g : 1 1. 1 g : 2 0. 6g : 
7 . 4 g ) tSi^u * c ^ ?-;W v 7^;Fy f y ^ 
^eyv-©2. 7«Mfg»^, mmthfco MfcMft) 

mtLXy^^)\y 2, 2' -7yifX (2-^;F7° 

pt^^-F) ^^yv-os^Fyotin^/co ^© 

ft 8 0°Cfc#SL, 1 5iF|»Lf:„ SB^X^ 
Wte, *M©^yy-;FT-?t?IS?-y:^FFil^3©tf^li 
ILfetC5, Wt^M^ 5 9 17 oxmsmm 

/to cftWA 1 t-rso 
[0034] mmtmm 1 cure a x 

Z-I^I/-2-7^^;I/-^i"JWh, 3- 
t F'n^v- 1 -7yVy^;F7y; P-K 5-^y 
6 - y ;f^;f^- y y y f y &tf 
!S*'^W>S* ; &;l/Jt2 : 2 : 3 : 3(1 2. 4 g : 
11. 1 g : 2 0. 6g:7. 4 g)?iI^U fct 

^ f-;Fy y y^;Fy f y^r^ey v-e> 2 . 1 mm&ta 
mmtLtco MfcmmitLTVtrfr 2, 2 1 
-yyex (2-^^;F7 0 Dfc°^^-F) 
cD3 ; &;i/ 0 /oAnx./co 8 0t{c#iiU 1 5^rH 

?^Sffm^3 0ff^ffi»L/cilC5, ¥^?M^11 
2 0 4 5 crjPkM^it^Wfto Z.n%M?MAXttZ>o 
[0 0 3 5] fiU:©»JS^«M7#Snfc««il 

FyTfc^-rKfe^ffl&tfyxy^^-^fflyr 
yyy Fffl^^iiSL, i¥fffiL/cM«f§ 0 
[0036] nsfifij 1 Tkmmm 1 

FXT©^^^^ LtiSU ? 6 (d?L@ 0 . 2 m© 
[0 0 3 7] 



^-7;^n^-yyyx;F^^-F 

0. 2g| 

\£fr7-Vy 0. 0 0 7 53 



7Dl^yy^ij3-;V€/^f;H-f;V7-bf-F 



1 5 a 



2-^77/y 
y-y^nyy Fy 

[0 0 3 8] GRfi • Mf gO#ffi Brewer |±S 
©#«S*f&jlhIIffllM^?fe?» "ARC — 2 5 — 8" 

^^flJLT2 1 5°C, 6 o#©^ff^-yr^cfct 
x-Drmz 7 8 0 A©#ss*f&jihii^ffM?^/cyy 



8 OgP 

5 m 

ny^xA-t, ±T'HSL/cyyy Fr«W*«oil 
ff^o. 3 9 (imfc42 i^tytfyn-FL/co yy 
x Fr«fl?«t±^ yv y y f ^-y f 7° y- f±^t, 1 
1 o°c?6 oWM-i' l/co Lryyy fii 
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[ Off) -3^1© "NSR ArF", NA = 0. 5 

5, o = o. 6] *m\ Mi^ratffKw 

* -y h 7V- h ±(CT 1 10 6 0 h X^X 
*°S>> — <-*%frV\ S£>fc:2. 3 8il%rh7^ 

[0 0 3 9] Htlfi: 0. 18(im©7^y7yF'X 

mmm ■ mnmmmftm^m^^^yr y px^ 

[0 0 4 0] 



12 



[an 



W No. 


mm 










CmJ/cm 2 ) 


(Mm) 




Al 


3 1 


0. 1 7 


immi 


AX 


5 5 


0. 1 7 



[0 0 4 1 ] 

LfdST, d©fflj»±, KrFX^Wf 
-^A r F X^^W+F-ffl^'X h t Ltinfitt 



±@ fSIJ F*-A(##) 2H025 AA01 AA02 AB16 AC04 AC08 

^RgrtJlfctTEE#Htfi c f'3Tg 1 #98^ fi AD03 BEOO BE10 BGOO CB14 

Mit¥xmm^m±\H CB4i CC20 

4J100 AL08Q AR11P BA03P BB07P 
BC09Q CA04 CA13 DA39 
EA01 JA38 



